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2 $u(x, y, t)$ $v(x,y, t)$
, $u-v$ DOG
.
$\partial_{t}u=D_{u}\nabla^{2}u$ , $\partial_{t}v=D_{v}\nabla^{2}v$ (1)
, $D_{u}$ D $u$ $v$
$D_{u}<D_{v}$ . , $\theta_{t}=\partial/\partial t,$ $\nabla^{2}=$
$\partial^{2}/\partial x^{2}+\partial^{2}/\partial y^{2}$ .
$I(x, y)$ $u,$ $v$ . $u-v$
.
22
2 $(u, v)$ .
$\partial_{t}u=D_{u}\nabla^{2}u+f(u,v),$ $\partial_{t}v=D_{v}\nabla^{2}v+g(u, v)$
(2)
, $f(u, v),$ $g(u,v)$ . $\mathrm{F}\mathrm{H}\mathrm{N}$
, u 3
1: FitzHugh-Nagumo :
$\mathrm{d}u/\mathrm{d}t=f(u, v),$ $\mathrm{d}v/\mathrm{d}t=g(u, v)$
. $a,b$ , 1
, 2
. (3) $a=0.25,b=1$




$f(u, v)= \frac{1}{\epsilon}[u(1-u)(u-a)-v]$ , $g(u, v)=u-bv$
(3)







$I(x$ , 0\sim 1 $u$
, $v(x,y)=0$ , FHN ,
$[I(x, y)>a]$
, $[I(x,y)<a]$












2: . (a) 3
, $(\mathrm{b})3$




. $C_{n}(x$ , .
$N$
. $(u_{n}, v_{n})$ $n$
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(2) $x,$ $y$ : $\delta h$ , : $\delta t$
. , $\nabla^{2}$
. 5 , Crank-Nicolson


















1 $G(x, y)$ ,


















, $d_{n}$ . ,
um $(u_{\mathrm{m}m}=$








, , $G(x, y)$
.
















, $\sum_{\Omega}S^{t}$ $(x, \mathrm{y})d)$
$\Omega$ $S^{t}$ . , $\Theta$ –
. $\sigma(s, T)$
s T O,
1 , $\epsilon$ –
. Marr Poggio ,
: $D=\{do, d_{1}, \cdots, d_{N-1}\}$ $N$
: $S^{t}(x,y, d)$ , (8)
$S^{t}$ . ,
( $x$ , $S^{t}$ $d$ ,
$M(x$ , .
$M(x, y)= \arg\max_{\in dD}S^{t}(x, y, d)$ (9)
(8) , $C_{d}(x, y)$ $d$
. ,
( $x$ ) 2
– $x$ $d$
, $(x, y)$














$S^{t+1}(x, y, d)=C_{d}(x, y) \mathrm{x}[\frac{R^{t}(x,y,d)}{\sum_{\mathrm{e}}R^{t}(x,y,d)}]^{\alpha}(10)$
, $R^{t}(x, y, d)= \sum_{\Omega}S^{t}(x, y, d)$ . $\sum_{\Theta}R^{t}$














Kanade , ($O$ )
.









, $d_{\mathcal{O}}$ , 2























$(u_{\mathrm{O}}, v_{\mathcal{O}})$ . 2
,











, $(x, y)$ $u_{d}$
, :
$M(x, y)$ .
$M(x,y)= \arg\max_{\cup d\in D\{d_{\mathrm{O}}\}}u_{d}(x,y,t)$
(14)
, $M(x,y)=d_{O}$ , $(x, y)$
.
4.3
Marr Poggio $S^{t}$ ,
$S^{t}=0$ , $S^{t}=1$
. ,
$S^{t}$ (8) , $\sigma()$ ,
$\Omega$ $S^{t}$ $S^{t}$
1 , $\Theta$ $S^{t}$





$u_{\max}= \max u_{d’)}d’\in \mathrm{e}$
$d_{a}=|d- \mathrm{a}\mathrm{r}_{d}\mathrm{g},\max_{\in\Theta}u_{d^{l}}|$ (13)








, $\Theta’$ $\Theta$ $\Omega$
. (15) Marr Poggio (8)






, Marr Poggio (8)
$S^{t}(x, y, d)$ $u_{d}(x, y, t)$ ,
$\sum_{\Omega}S^{t}$ : $\nabla^{2}u$
, $\sigma(\cdot)$ (16)
































$(N=3)$ . 5 $C_{0},$ $C_{1},$ $C_{2}$
4: (2),(3)
. (a) , (b)
:u(x, $y,$ $t=1.0$), (c) :u(x, $y,$ $i=$








(a) 45 (Co), (b)
$(C_{1})$ , (c) 45 $(C_{2})$ .
6: . 2(b) 5 (5),(6)
, (7)
. $(\mathrm{a})D_{v}=4.0$.
$(\mathrm{b})D_{v}=0.0$ . (c) ( )
. (a) (b) $t=10$
. (c) $t=1.0$ .
1 . , 2(a)
.
7: .
( 6) , $B_{\mathit{9}}$ (
)
, . (a)




1: ( 4), ( 6),
( 8) ( 9\sim 12)
$\mathrm{Z}\mathrm{K}$ .






6(a) $D_{v}=4.0$ , 6(b) $D_{v}=0$ . 6(c)
(5) .
2(a) . $B_{\mathit{9}}$







, Zitnick Kanade ( ” ZK
” ) [17] ,




$[20, 21]$ . ,
4
:MAP[ $8(\mathrm{a})$], TSUKUBA[ $8(\mathrm{b})$ ], SAW-
TOOTH[ $8(\mathrm{c})$ ], VENUS[ $8(\mathrm{d})$ ] .
, 2
:R $B$ [20].
$R=[ \frac{1}{N_{R}}\sum_{(x,y)\in F_{R}}\{M_{t}(x, y)-M_{c}(x, y,t)\}^{2}]^{1/2}$
(19)
$B_{F,\delta d}= \frac{1}{N_{B}}\sum_{(x,y)\in F}\sigma(|M_{t}(x,y)-M_{\mathrm{c}}(x, y,t)|,\delta d)$
(20)
, $M_{t}$ , M
.
, 20(pixel)





9: :MAP [ $8(\mathrm{a})$ ]
. (a) , (b)




$D=\{0,1, \cdots , 29\}(\mathrm{p}\mathrm{i}\mathrm{x}\mathrm{e}\mathrm{l}),$ $N=30$ .
11: :SAWTOOTH[ $8(\mathrm{c})$ ]
. (a) , (b)
( ). (c)





10: :TSUKUBA[ $8(\mathrm{b})$ ]
. (a) , (b)
( ). (c)
$(t=50)$ , (d)ZK $(t=1\mathrm{O}\mathrm{O})$
. .
1 .
$D=\{0,1, \cdot, 15\}(\mathrm{p}\mathrm{i}\mathrm{x}\mathrm{e}\mathrm{l})$ ,
$N=16$.
12: :VENUS[ $8(\mathrm{d})|$
. (a) , (b)




$D=\{0,1, \cdots, 19\}(\mathrm{p}\mathrm{i}\mathrm{x}\mathrm{e}\mathrm{l})$ ,
$N=20$ .
108
. $B$ , $\delta d$
.
.
9\sim 12 . ,
$\mathrm{Z}\mathrm{K}$ 1




, $B_{\overline{\mathrm{O}},\delta d=0.5}$ , $\mathrm{Z}\mathrm{K}$
. ZK
, (10) , $C_{d}(x, \mathrm{y})$
, St .
. $\mathrm{Z}\mathrm{K}$ ,
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